Interaction of the RNA chaperone Hfq with mRNAs: direct and indirect roles of Hfq in iron metabolism of Escherichia coli.
The Escherichia coli Sm-like host factor I (Hfq) is thought to play direct and indirect roles in post-transcriptional regulation by targeting small regulatory RNAs and mRNAs. In this study, we have used proteomics to identify new mRNA targets of Hfq. We have identified 11 candidate proteins, synthesis of which was differentially affected in a hfq- background. The effect of Hfq on some of the corresponding mRNAs including fur, gapA, metF, ppiB and sodB mRNA was assessed, using different in vitro and in vivo methods. This allowed us to distinguish between direct and indirect effects of Hfq in modulating the translational activities of these mRNAs. From the collection of mRNAs tested, only fur and sodB mRNA, encoding the master regulator of iron metabolism and the iron superoxide dismutase, respectively, were found to be regulated by Hfq. Fur is known to be a negative regulator of transcription of the small RNA RyhB. Mutations in the sodB leader and compensating mutations in RyhB revealed that RyhB in turn represses translation of sodB mRNA, explaining the previously reported positive control of sodB by Fur. These data assign a role to Hfq in regulation of iron uptake and in switching off of iron scavenger genes.